Climate change and its impact on water resources are one of the most important issues 4 affecting world agriculture at the beginning of the twenty-first century. The last four decades 5 have witnessed extensive research concerning climatic variability and trends of climatic 6 parameters in different regions and for the different time scale. Climatic water supply, as well as 7 demand, was changed in different regions of the world affect the food and nutritional security of 8 the region. Crop water requirement was also affected by the variation of meteorological 9 parameters under the conditions of climate change. The present study was undertaken to evaluate 10 tehsil-wise weekly water surplus/deficit availability during the rainy season (June to October) in 11 the Ahmednagar district for a period of 2001 to 2016. Water surplus and the deficit were 12 estimated by weekly rainfall and reference crop evapotranspiration. Results of the study revealed 13 that weekly water availability was very meagre during the rainy season in the Panrner nd 14 Kopargaon tehsil. A number of surplus weeks in this two tehsil were only four weeks which is 15 less than 20 per cent weeks. It was observed that in the Akole tehsil highest 12 (50%) weeks 16 were surplus followed by 9 weeks in Jamkhed tehsil. Remaining tehsils had existed water surplus 17 only during 6 to 8 number of weeks in the district. In the Ahmednagar district rainfall is not 18 sufficient to fulfil crop water requirement and needs supplemental irrigation facility to get 19 maximum returns. Some of the weeks are showing water surplus in the many tehsils of the 20 district, but its probability is less than 50 percent which is not assured.
INTRODUCTION 23
Climatic variability increased the extreme event frequency, such as drought event are 24 projected to rise throughout the 21 st century on the tropical regions that are likely to experience 25 less rainfall (Kruger, 2006) , which is due to the water continuity that requires increased vertical 26 moisture transfer and resulted in increase in rainfall at some place should be balanced by reduced 27 vertical motion in another place (Kumar et al., 2004; Bosilovich et al., 2005) . On the basis of the 28 climatic water balance approach, it is possible to make a quantitative evaluation of water 29 resources and their change under the influence of anthropogenic activities. Natural availability of the Parner taluka is presented inTable 3 which revealed that amount of rainfall during most of the 134 weeks are less than 30 mm except 3 rd , 4 th and 15 th weeks whereas weekly climatic water demand 135 was more than 30 mm during almost all months except 8 th , 9 th and 10 th week. Out of total 22 136 weeks, only 4 (3 rd , 4 th , 10 th and 15 th ) weeks were showed surplus water availability than the 137 requirement and remaining all weeks exist water deficit in the Parner taluka. During the last 138 fifteen years all the weeks were showed more than 60 per cent water deficit weeks which also 139 indicated the need of irrigation facility in the taluka. The weeks showing surplus water 140 availability are also have more than 60 per cent water deficit weeks. water balance is presented in Table 4 . From Table 4 it is observed that climatic water supply was 145 less than its demand during most of the weeks except 3 rd , 4 th , 13 th , 15 th , 16 th and 17 th . Average 146 water deficit was more than 15 mm during most of the weeks except 5 th , 9 th , 14 th and 18 th week.
141
147 Weekly water availability and its demand in the Karjat tehsil is presented in Table 4a .
150
From Table 4a it is found that weekly rainfall was less than 25 mm during most of the weeks 151 except 3 rd , 4 th and 13 th to 17 th week whereas weekly water demand was more than 30 mm during 152 most of the weeks except 8 th to 10 th weeks. During the last fifteen year every week exist more 153 than 50 per cent water deficit whereas every week showed less than 40 per cent surplus weeks.
154
Average weekly water availability was more than the demand was observed in the week number 155 3 rd , 4 th , 13 th to 17 th in the Karjat taluka.
156 Jamkhed tehsil is situated in the south-eastern part of the Ahamdnagar district it weekly 159 climatic water balance is presented in Table 5 . From Table 5 it is observed that water availability 160 is less than the water requirement during most of the weeks except 3 rd , 4 th , 10 th and 13 th to 18 th .
161
In the Jamkhed tehsil around 40 per cent weeks are water surplus whereas remaining weeks exist 162 water deficit. Amount of water deficit was less than 20 mm during most of the weeks except 1 st 163 and 20 th to 22 nd . 164 are water surplus. Week number 3 rd , 4 th , 10 th , 13 th to 15 th and 17 th showed water surplus but its 169 probability was less than 50 per cent during last fifteen years. During considered study period 170 every weeks exist more than 50 per cent weeks were water deficit. Weekly water surplus/deficit availability in Shevgaon taluka. 173 Weekly water condition of Shevgaon tehsil is presented in Table 7 which revealed that 174 weekly water availability was more than weekly water demand during 3 rd , 4 th , 10 th , 12 th to 15 th 175 and 17 th week whereas week number 1 st , 11 th and 19 th to 22 nd exist water deficit more than 20 176 mm in the Shevgaon tehsil. Weekly climatic water balance of Nevasas tehsil is presented in Table 8 which showed 180 that weekly water supply was less than 30 mm during most of the weeks except 3 rd to 5 th , 13 th , 181 16 th and 17 th on the other hand weekly water demand was more than 30 mm during most of the 182 weeks except 8 th to 10 th . Water availability during week number 3 rd to 5 th , 10 th , 13 th , 16 th and 17 th 183 are sufficient to fulfill the climatic demand in the respective weeks.
177
184 Rahuri tehsil is situated in the central part of the Ahmednagar district, and its weekly climatic 187 water balance is presented in Table 9 . From Table 9 it is observed that rainfall during most of the 188 weeks is not sufficient to fulfil the climatic water demand in the Rahuri tehsil except 3 rd , 4 th and 189 13 th to 18 th weeks. During this weeks also average water availability was surplus, but it was not 190 assured because more than 50 per cent respective week is water deficit was observed during the 191 study period.
192 194 Sangamner tehsil is situated in the north part of the Ahmednagar district, and its weekly water 195 surplus/deficit is presented in Table 10 . From Table 10 it is observed that weekly rainfall was 196 varied from 10.9 mm during the 11 th week to 63.6 mm during 4 th week whereas it climatic water 197 demand varied between 27 mm during the 10 th week to 40 mm during the 1 st week. Average 198 weekly water surplus was observed during 3 rd to 5 th , 10 th , 16 th and 17 th weeks and remaining 199 weeks are a water deficit.
200 Akole tehsil is situated in the Sahyadri ranges and receives more rainfall compared to the other 203 tehsils of the Ahmednagar district. Weekly water surplus/deficit in the tehsil is presented in Table 11 which revealed that weekly surplus water was observed during 3 rd to 6 th , 8 th to 11 th and 205 15 th to 18 th weeks whereas remaining weeks are a water deficit. Surplus water was more than 20 206 mm during 3 rd to 5 th , 9 th and 10 th weeks.
207 Kopargaon is the northern-most part of the Ahmednagar district, and its weekly water balance is 210 presented in Table 12 . Average weekly water availability was less than the weekly water 211 requirement in the tehsil during most of the months except 3 rd , 4 th , 10 th and 13 th week. Amount of 212 water deficit weeks was more than 20 mm during most of the water deficit weeks except 5 th to 9 th 213 and 14 th to 18 th weeks. Shrirampur tehsil is also situated in the north part of the Ahmednagar district, and its weekly 217 climatic water balance is presented in Table 13 . From Table 13 it is observed that weekly water 218 supply was mostly less than 30 mm during most of the weeks except 3 rd to 5 th , 13 th and 15 th to 219 18 th weeks while weekly water demand was more than 30 mm during almost all the weeks 220 except 8 th to 10 th . Weekly waster surplus was existed only during 3 rd to 5 th ,13 th , 16 th and 17 th 221 weeks.
214
222 From the study, it is concluded that rainfall, as well as surplus water availability in the district, 226 varied significantly spatially as well as temporally. Most of the weeks during the rainy season are 227 water deficit which varied between 10 weeks at Akole to 18 weeks at Parner and Kopargaon. In 228 the district, 60 percent weeks are water deficit in the 9 tehsils and water surplus weeks are not 229 assured. From the study, it is concluded that supplemental irrigation facility is key to get 230 maximum return from the agriculture during the rainy season and rainfed agriculture in the 231 district is more vulnerable due to lower and erratic rainfall. 
